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Figure 1.  Baseline ecological risk assessment (BERA) conceptual site model for the Portland Harbor Superfund Site
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An Insignificant pathway means there is a low potential that the receptor will receive a significant proportion of the contaminant dose via the 
proposed route.
Significance Unknown means that it is unknown if the receptor will receive a significant proportion of the contaminant dose via the 
proposed route alone.  However, the receptor could receive a significant proportion of the contaminant dose when combined with other 
pathways or other contaminants.

Definitions
A Complete pathway means there is a potential for a contaminant to reach a receptor via the proposed route.
An Incomplete pathway means there is no potential for a contaminant to reach a receptor via the proposed route.

A Significant pathway means there is a high potential that the receptor will receive a significant proportion of the contaminant dose via the 
proposed route.
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Complete and Significant

The following criteria should be met before the pathway of a contaminant should be considered complete and 
significant:  

• The pathway is theoretically or potentially complete; pathway can be supported by the scientific literature . 
• Both the receptor and the exposure media are known, based on site-specific information, or can reasonably be 
assumed to co-occur in Portland Harbor.
• The pathway has been shown to be a primary route of exposure for any life stage of a receptor or surrogate 
organism based on laboratory, field, or site-specific data, and there is a high potential that the receptor will receive a 
significant proportion of the contaminant dose via the proposed route.

For example, exposure of fish to dissolved metals via uptake through the gill, and exposure of piscivorous birds to 
PCBs by consuming contaminated prey are both complete and significant pathways.  

Pathways that are complete and significant will be assessed quantitatively.  Most risk characterizations will be made 
using hazard quotients.  However, specific details of the risk characterization for each measurement endpoint will be 
presented in the BERA analysis plan. 

Incomplete 

A pathway should be classified as incomplete if it meets the 
following criteria:

• The pathway is theoretically and/or practically not possible or 
not likely to occur in the area evaluated. 
• Both the receptor and the exposure media are known, based on
site-specific data, or can reasonably be assumed not to co-occur 
in Portland Harbor or would not use the area to the extent where 
exposure would occur.
• The pathway is not a primary route of exposure for any life 
stage of a receptor or surrogate organism based on laboratory, 
field, or site-specific data.

For example, juvenile salmon would not be eating fish. 

Pathways that are incomplete will not be assessed.

Complete and Significance Unknown

A pathway should be classified as complete and significance unknown if it 
meets the following criteria:

• The pathway is theoretically or potentially complete; pathway can be 
supported by the scientific literature.
• Both the receptor and the exposure media are assumed to co-occur in the 
Portland Harbor, but it is unknown whether or not the receptor uses the area 
sufficiently enough to be exposed to contaminants at effect levels.  
• The pathway has been shown to be a primary route of exposure for any life 
stage of a receptor or surrogate organism, but no laboratory, field or site-
specific data are available to indicate that the receptor will receive a significant 
proportion of the contaminant dose.
• It is unknown if the receptor will receive a significant proportion of the 
contaminant dose when combined with other pathways or contaminants.

For example, the extent to which decapods such as crayfish are exposed to 
riparian zone soil is unknown. While exposure to sediment is likely, data are n
available to assess quantitatively the extent that this receptor (crayfish) and 
exposure medium (riparian soil) co-occur.

For pathways that are classified as complete and significance unknown, 
additional site-specific data may be required to determine if they can be 
reclassified as complete and significant or complete and insignificant.  A 
determination as to whether these pathways will be quantitatively evaluated w
be made based on whether additional data changes the pathway to complete 
and significant, and on data availability as identified during the BERA.

Complete and Insignificant 

A pathway should be classified as complete and insignificant if it meets the 
following criteria:

• The pathway is theoretically or potentially complete; pathway can be supporte
by the scientific literature.
• The pathway is known to be a primary route of exposure for any life stage of a 
receptor or surrogate organism.  However, laboratory, field or site-specific data 
indicate contaminants are unlikely to contribute a significant proportion of the 
contaminant dose solely by the proposed route or pathway, or it can be 
reasonably assumed that data would demonstrate that exposure via the pathwa
is insignificant compared to other pathways.

For example, while theoretically freshwater fish ingest water when feeding they 
do not actively drink due to the osmotic conditions in which they exist. Therefore
exposure to surface water via ingestion would be minor relative to other 
pathways. Also, PCB uptake from the water column is probably a complete 
pathway for piscivorous birds, but compared to the uptake of PCBs in 
contaminated prey items, the exposure is not significant.

Pathways that are complete and insignificant will not be assessed unless 
additional data become available that changes the significance value.  Studies 
will not be specifically designed to address the complete and insignifican
pathway combination.  Some pathway/receptor combinations, including hazard 
quotient calculations, may be calculated if data are readily available, and could 
be described in the uncertainty section.

Footnotes

1Upland or Riparian Soil = Riparian soil is defined as the bank area between the MHWM and the OHWM. In some places, this area 
may extend above the Ordinary High Water Mark.  Upland soils are the terrestrial areas higher in elevation than OHWM, inundated 
only during extreme floods.  Evaluation of ecological risks to solely terrestrial receptors and to receptors associated with upland so
the responsibility of the owners of upland sites, not the Lower Willamette Group.  Terrestrial plants will not be evaluated in this BERA.

2Seeps = Seeps is water discharging on the bank area above the MHWM. It inclues the confluence of small tributaries to the river, 
groundwater seeping up to the bank area, and small piped discharges running over the bank.  Because of limited data, risks from 
seeps to assessment endpoints with complete and significant pathways will not be quantitatively evaluated.  This pathway will be 
assessed as part of upland source control evaluations.

3Willamette River Surface Water includes fish bearing tributaries and the in-point of year-round, significant flow outfalls.

4Dietary = Dietary means any tissue that is consumed by the species of interest within the exposure medium, and it includes trophic 
transfer.

5Reptiles = There is likely limited use of the ISA by only a few reptiles (garter snake, painted turtle and pond turtle). We have no 
surrogate species for reptiles, but protecting sensitive life stages of amphibians and birds is considered protective of reptiles. 

6 Areas with significant sheen could be a "complete and significant" pathway.

7 Fish exposure to discharging Transition Zone Water will be assessed by focused surface water sampling.

8 This is an incomplete pathway for phytoplankton, but complete and significant for both periphyton and macrophytes. 

9 This could be a "complete and significant" pathway for the terrestrial riparian area. 

10These receptors will be assessed as potential pathways for contaminant movement through the food web. They will not be 
assessed as endpoints themselves. 

11Pathway complete for riparian soil, but not for upland soils.

12Use of inundated riparian zone by these species unknown.

13Incomplete pathway for some target ecological receptors within this assessment endpoint (e.g.  juvenile Chinook salmon).

14Complete but insignificant pathway for some target ecological receptors within this assessment endpoint (e.g. juvenile Chinook 
salmon).

15Target ecological receptor list under each assessment endpoint may not be complete.  See BERA analysis plan for complete list 
target ecological receptors.

16 Belted kingfisher risks will be discussed in the uncertainty section of the BERA, not quantified in the risk characterization.
17 E t di t ill l b tit ti l l t d if di t TRV f ti l t il b



 



Figure 2A: 
Lowest Control Normalized Response for Growth and Survival versus Control-normalized 

Biomass for Hyalella azteca 28-day tests by Toxicity Classification 
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Figure 2B: 
Lowest Control Normalized Response for Growth and Survival versus Control-normalized 

Biomass for Chironomus dilutus 10-day tests by Toxicity Classification: 
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